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Life expectancy of diabetic patients undergoing
vitreous surgery

Horst Helbig, Ulrich Kellner, Norbert Bornfeld, Michael H Foerster

Abstract
Background-Patients with advanced
diabetic eye disease are commonly in poor
general health. In addition to the ocular
status, life expectancy is an important
factor in the decision whether and how to
perform vitreous surgery. The present
study investigates mortality and risk fac-
tors for survival in diabetic patients
following vitrectomy.
Methods-The follow up of 332 consecu-
tive patients who underwent vitrectomy
for complications of diabetic retinopathy
between 1990 and 1994 was studied retro-
spectively. Survival and risk factors for
survival were analysed using the Kaplan-
Meier life table method and for multivari-
ate analysis the Cox proportional hazard
model.
Results-The 5 year survival rate was
68%. Absence of heart disease was the
most important predicting factor for sur-
vival. Fifty per cent of the patients with
heart disease had died within 3.5 years.
Patients without heart disease had a 5
year survival rate of 90%. Other signifi-
cant, independent risk factors were age
and presence ofnephropathy.
Conclusion-In diabetic patients under-
going vitrectomy the presence of heart
disease indicates a poor prognosis for sur-
vival. This should be taken into consider-
ation for indications and strategies in
cases ofvitrectomy.
(Br_J Ophthalmol 1996;80:640-643)
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Vitrectomy has become a standard treatment
for complications of proliferative diabetic
retinopathy. Many studies have investigated
ocular factors which influence visual prognosis.
Several indications for vitreous surgery have
been defined.' However, in a situation where a

surgeon is considering a vitrectomy for an indi-
vidual diabetic patient, other extraocular fac-
tors cannot be ignored. Patients with severe

proliferative diabetic retinopathy suffer from a

systemic disease, not only affecting the eye, but
also kidney, heart, nerves, and other organs.

Improvement of anaesthesia techniques allows
us to operate safely even these patients in poor
health. When proposing to operate on a

diabetic eye, the estimation of the life expect-
ancy of the patient is an essential factor for the
decision whether and how to operate. Consid-
ering the importance to the clinician, there are

only few analyses of this factor.2" The purpose

of the present study was to provide data for life
expectancy and risk factors for survival in dia-
betic patients undergoing vitrectomy.

Patients and methods
We have reviewed the records of 337 consecu-
tive patients (420 operated eyes) undergoing
vitreous surgery for complications of diabetic
retinopathy between 1990 and 1994 operated
by the authors. For patients who were operated
on both eyes only the data at the time of the
first vitrectomy were considered. Data on ocu-
lar and systemic factors at the time of surgery
were recorded in a computer data base. Preop-
eratively, chest x ray, ECG, and blood tests
including serum creatinine were performed in
all patients. All operations were performed
under general anaesthesia with the patient in a
stable situation of general health. No serious
complications or other serious systemic com-
plications occurred during surgery or in the
immediate postoperative period.

Systemic factors recorded were age, sex,
duration of diabetes, insulin treatment, age at
diagnosis of diabetes, presence of heart disease
(history of myocardial infarction, symptoms of
heart failure upon clinical examination or chest
x ray, signs of congestion, signs of coronary
heart disease on ECG), presence of arterial
hypertension (antihypertensive medication or
arterial blood pressure > 160/95 mm Hg),
serum creatinine, history of renal dialysis,
history of toe or foot amputation, body mass
index as a measure for overweight (body weight
(kg) divided by height (m')). Ocular factors
recorded were presence of cataract, visual acu-
ity at last follow up, presence of retinal detach-
ment, and rubeosis of the iris at the time of
surgery.

Follow up data were obtained between Janu-
ary 1995 and October 1995. If the charts did
not provide sufficient follow up, the informa-
tion was obtained from the referring ophthal-
mologist, from the patient or his relatives by
telephone inquiry, or from the residents' regis-
tration office. The mean follow up time was 26
(SD 15) months. Data were analysed using the
Kaplan-Meier life table method. For univariate
analysis of risk factors cumulative survival was
compared using the log rank test. For multi-
variate analysis of risk factors the Cox propor-
tional hazard model was used.

Results
Five patients had moved abroad and could not
be traced. These cases were excluded from the
analysis. A total of 332 patients were further
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Figure 1 Kaplan-Meier analysis ofsurvival of332
patients after vitrectomy for diabetic retinopathy.

analysed: 47 patients had died. Cumulative
survival is shown in Figure 1. The 3 year
survival rate was 83 (SE 3) % , and 5 year sur-

vival rate was 68 (8) %.
A total of 153 patients were male and 179

were female. Ages ranged from 24 to 91 years
with a median of 58 years (mean 56 (SD 14)
years). The duration of diabetes ranged from
one to 48 years with a median of 21, and a

mean 21 (9) years. In 114 patients diabetes had
been diagnosed before age 30; in 218 patients
after this age. A total of 276 patients were
treated with insulin, 54 with oral antidiabetic
drugs, and two only with diet. Arterial
hypertension was present in 206 patients: 118
patients showed evidence of heart disease.
Amputation of lower extremities had been per-
formed in 31 patients: 13 patients were on
renal dialysis. Serum creatinine was above 150
jmoUl in 56 patients (including renal dialysis
patients). Body mass index was above 28 kg/m'
(indicating overweight) in 116 patients.
The lens was clear in 135 patients, the others

had cataract of some degree or had had cataract
surgery. Visual acuity at the last follow up visit
was better than 1/50 in 240 patients. Rubeosis of
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Figure 2 Kaplan-Meier analysis ofsurvival after
vitrectomyfor diabetic retinopathy for different age groups.
n=28for age <35 years; n=63 for age 35-49; n=lSSfor
age 50-65; n=86for age >65 years (p=0. 002).

Figure 3 Kaplan-Meier analysis ofsurvival after
vitrectomy for diabetic retinopathy for patients with
(n=118) and without (n=214) heart disease (p<0. 0001).

the iris was present in 91 eyes. The retina was

detached preoperatively in 196 patients.
In univariate analyses the following factors

were significantly associated with poorer sur-

vival after vitrectomy: higher age, age >30 years
at diagnosis of diabetes, therapy with oral
antidiabetic drugs, evidence of heart disease,
and serum creatinine above 150 jmolll. If
tested together with age in a Cox model, age at
diagnosis of diabetes >30 years and therapy
with oral antidiabetic drugs were no longer sig-
nificant factors. The effect of age, heart
disease, and renal failure on survival are shown
in Figures 2-4. Results of a multivariate analy-
sis using the Cox proportional hazard model
including these three factors are shown in
Table 1. The results indicate that age, heart
disease and renal failure were statistically inde-
pendent factors for survival and heart disease
was the most important risk factor for survival.

If the subgroup of patients with a diagnosis
of diabetes before age 30 (mainly type I diabet-
ics) was tested separately for risk factors for
survival, the only significant predictor was the
presence of heart disease. Creatinine and age
were not significant factors in type I diabetics.
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Figure 4 Kaplan-Meier analysis ofsurvival after
vitrectomy for diabetic retinopathyfor patients with serum
creatinine >150,umolll (n=56) and < 150,pmolll (n=276;
p=0. 012).
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Table I Results ofa Cox proportional hazard modelfor
factors influencing survival after vitrectomy for diabetic
retinopathy

95%
Hazard Confidence
ratio limits p Value

Age (years) 1.03 1.0-11.06 0.0078
Heart disease (present 2.04 1.47-2.91 <0.0001

versus absent)
Creatinine (>150 1.42 1.01-1.94 0.044
versus< 150 iumoiR)

In the younger onset diabetics the 3 year
survival rate was 90 (3) %. In the subgroup of
patients with a diagnosis of diabetes after the
age of 30 (mainly type II diabetics) the 3 year
survival rate was 83 (3) %. In this subgroup,
the presence of heart disease, age, and
creatinine levels above 150 itnol/' were signifi-
cant independent predictors.

Discussion
Patients with diabetes mellitus still have a
reduced life expectancy. The annual mortality
risk for insulin dependent diabetic patients is
more than 20 times greater' and for non-
insulin dependent diabetics approximately
twice as high6 compared with the general
population.

Presence and severity of diabetic retinopathy
is an indicator for an advanced disease stage
and is associated with reduced survival. The 5
year survival rate for type I diabetics without
retinopathy was 99% compared with only 76%
for those with proliferative retinopathy.7 For
type II diabetics the respective 5 year survival
rate was 77% without retinopathy and 53%
with proliferative retinopathy.7

Diabetic patients undergoing vitrectomy
suffer from advanced proliferative diabetic ret-
inopathy. The 5 year postoperative survival rate
in the present study was 68%, similar to the
published epidemiological data for mortality of
patients with proliferative diabetic retinopa-
thy.7 Other studies analysing survival following
vitreous surgery in diabetic patients found 5
year survival rates of 73%,8 75%,2 80%,' and
85%,4 but the mean age in our study was about
10 years higher than in most of the other stud-
ies. A 10 year survival rate after vitreous
surgery of 50% has been reported.9

In large epidemiological studies of patients
with diabetic retinopathy the main risk factors
for survival, besides age, were renal failure and
cardiovascular disease.7 Microalbuminuria has
been shown to be related to cardiovascular
mortality.'0 Diabetics with coronary heart
disease have a particularly poor prognosis."
Studies on the survival of diabetic patients fol-
lowing vitrectomy have identified age, duration
of diabetes, age at diagnosis of diabetes, and
the presence of nephropathy' as well as
neuropathy4 as risk factors for survival. These
studies have not included heart disease in their
analyses. Cardiovascular disease is the most
common cause of death in diabetic patients
with about 75 % ultimately dying of coronary
heart disease.'2 In our series the presence of
heart disease was the main factor predicting

survival. Fifty per cent of the patients with
heart disease had died within 3.5 years while
90% of the patients without heart disease sur-
vived for more than 5 years. We also confirmed
nephropathy as an independent risk factor for
survival, but it was less important than heart
disease.
The identification of heart disease as major

risk factor for poor prognosis can have implica-
tions for indications and strategies of vitreous
surgery. In many cases with diabetic eye
disease the indications for surgery are not
absolutely clearcut. In these cases the estima-
tion of the life expectancy can help us to give
the best advice to the patient. Surgery on an
eye with active proliferative disease and useful
vision has a beneficial long term effect but sur-
gery also bears the risk of immediate vision
loss." A patient with a life expectancy limited
to few years may not benefit from vitrectomy in
this situation. In contrast, for eyes with vitreous
haemorrhage and attached retina the surgical
risk is low.'4 In this situation, especially in
patients with a blind fellow eye, it is preferable
to operate early to provide the best possible
quality of life for the patient than to wait many
months for spontaneous clearance of the media
opacity. The indication for silicone as vitreous
substitute should be more permissive in
patients with reduced life expectancy. Silicone
provides immediate visual rehabilitation,'5 and
the postoperative period of low vision due to
haemorrhage or long acting gas tamponade can
be avoided. For these patients silicone related
late complications are less relevant.
On the other hand, diabetic patients without

evidence of heart disease have an excellent
prognosis with a 5 year survival rate of 90%.
These are the patients who will experience the
long term benefits of vitreous surgery.9
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